ABSTRACT. The influence of the exciting force to resonant characteristics in a model of the small oscillation is invest igated. Averaging method is used to determine resonant stationary solutions of all possible resonant oscillations and their stability. The numerical simulations used for oscillations in time domain and the analytic approaches give consistent results.
Introduction
Investigation of non-linear problems in dynamics of machines is actual in engineering practice. Interaction of various kinds of non-linear oscillations is one of significant technical problems. Some researches are shown in [1, 2, 3] (
1.1)
This paper presents an examination on the influence of the exciting force to resonant characteristics in a model of the small oscillation. Averaging method and numerical simulation are used to determine stationary solutions and their stability. Numerical simulations by using the MATLAB program are applied.
Averaging Method
Assume the oscillation to be small, let x 0 be a root of the equation 
In order to examine resonant regimes of the system, one assumes where n is some positive parameter, a is a detuning parameter. 
Denote A 2 = r 2 +s 2 , frorh (2.8) one gets the amplitude-frequency formula of resonant curve (r)
Let (a+) and (a-) be branches of (r) on the plane (a, A) when the sign, which is before the symbol of square root , is "+" or "-", respectively.
Conditions of asymptotic stability of stationary oscillation are where
(2.10)
By calculating from (2.8), (2.9) one obtains
(2.14)
Hence, the condition (2.11) depends on ~~ · Geometrically, on the plane (a, A)
stationary oscillations correspond to the points of the resonant curve. For the branch (a+) the condition of stability is ~~ < 0, i. e. the part sloping down corresponds to stable stationary oscillations. For the branch (a-), the condition of stability is ~~ > 0, i. e. the part sloping up corresponds to stable stationary oscillations.
Denote by ( C) a line a 11 + a 22 = 0. The condition (2.10) satisfies for the part of (r) lying upon or below ( C) if (3 3 > 0 or if (3 3 < 0, respectively. In order to examining resonant regimes of the system, one assumes where n is some positive integer, a is a detuning parameter.
The equation (2.15) becomes It is worth mentioning that there are resonant cases of the system when m = 2n, ------ 
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Numerical Simulations
By using MATLAB program [10] , we integrate the differential equation of oscillation (2.1) with the parameter determined from the amplitude-frequency curves, respectively. Fig. 6 , 7, 8, 9, 10 represent the oscillations in time domain that correspond to parameters used in fig . 1, 2, 3 This paper presents an application of averaging method for examination of the influence of the exciting force to resonant characteristics in a model of the small oscillation. An analytic approach has provided amplitude-frequency equations and enabled to examine stability regimes of possible resonant oscillations in cases of small and finite exciting forces .
The numerical simulations used for oscillations in time domain and the analytic approaches give consistent results. Further investigations of influence of parameters on oscillation regimes of dynamics of machine will be published later.
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